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Topics from IUCAF

• IUCAF
– http://www.iucaf.org/Documents/spectrum_management_documentation.htm

• Dark & Quiet Skies II update
• WRC-23 Agenda Items as they progressed
• Lunar radio astronomy – up for grabs?
• Last shoes drop with publication of RR-2020

– Sly changes in the RR to the advantage of RAS
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IUCAF Chairs 1960 - now
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Darrel Emerson 2000-2002

Wim van Driel 2003-2009 Harvey Liszt 2015-

Masatoshi Ohishi 2009-2015



Some history

https://tinyurl.com/sygkq7c
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Organized by T. Gergely

https://tinyurl.com/sygkq7c


More history

https://tinyurl.com/yxyheela
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Some topics from D&Q Skies II

• IUCAF
• Dark & Quiet Skies II update
• WRC-23 Agenda Items as they progress
• Lunar radio astronomy – up for grabs?
• Last shoes drop with publication of RR-2020

– Sly changes in the RR to the advantage of RAS
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Why Satcon1,2 + Dark&Quiet Skies?

• Convergence of concerns among astronomers
– Before 2019, little in common, OIR & Radio

• US OIR astronomers concerned with locally-regulated 
light pollution (LP) and proliferation of LED lighting

– Only the most loosely-organized response to light pollution
– LP part of national environment regulation in other countries

• Radio astronomy subject to national, international 
spectrum regulation

– Radio astronomy arose out of radio communications
– Had its epiphany with satellite interference 40+ years ago
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Optical astronomy concerns until 2019

Old HPS New LED

Courtesy of Ashley Pipkin, National Park Service Natural Sounds and Night Skies Division Biologist Unified Regions 8,9,10,12 
and the AAS Executive Committee on Light Pollution, Radio Interference and Space Debris
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And then, overnight, this
SatCon 1 https://aas.org/satellite-constellations-1-workshop

The dark sky threatens to become a 
nightly circus of artificial illumination
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Absence of protection for the sky and optical astronomy,  and inadequacy 
of radio spectrum regulation to provide access to spectrum for science, 

have moved the discussion in new directions 

Sponsored by UNOOSA, IAU, CIE, IAC

http://research.iac.es/congreso/quietdarksky2021/

http://research.iac.es/congreso/quietdarksky2021/
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https://www.iau.org/news/announcements/detail/ann22002/

Dark & Quiet Skies II produced documents & 
recommendations for UNOOSA COPUOS

https://www.iau.org/static/science/scientific_bodies/working_group
s/286/dark-quiet-skies-2-working-groups-reports.pdf

https://www.iau.org/news/announcements/detail/ann22002/
https://www.iau.org/static/science/scientific_bodies/working_groups/286/dark-quiet-skies-2-working-groups-reports.pdf


Three Working Groups
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From IUCAF’s 2021 talk
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AST&Science aka AST SpaceMobile
AST&Science aka AST SpaceMobile asked 
FCC to license 247 Papua-New Guinean 
satellites of area 500 – 1000 m2 each

One SpaceX satellite is 5 m2

AST satellites would communicate directly 
with cell phones

Radio regs forbid direct communication 
between space and ground for devices 
using mobile service frequency allocations

AST registered at ITU-R as a conventional 
FSS or MSS constellation

Use of mobile service frequencies was not 
noted in their ITU-R registration
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FCC Responded in Early May 2022



So what’s to worry about?
• Moots protections of radio quiet zones 
• Satellites will be extremely optically bright
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Resources
• Plot of brightness vs mass:  D&QS II and 

https://public.tableau.com/app/profile/therese.jones/viz/DeltaMagvsmass/DeltaMag

• Experimental license applications (original/revised) & grant: 
– https://apps.fcc.gov/oetcf/els/reports/GetApplicationInfo.cfm?id_file_num=1059-EX-CN-202

• NRAO's filings laying out the opposing case against AST and Lynk:
– https://licensing.fcc.gov/myibfs/download.do?attachment_key=2862535
– https://licensing.fcc.gov/myibfs/download.do?attachment_key=9507364
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Radio Astronomy Working Group
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Satellites with individual area 106 m2

• Fringe idea? With $100,000,000 x n behind it?
– https://www.caltech.edu/about/news/caltech-announces-breakthrough-100-million-gift-to-fund-space-

based-solar-power-project
– https://spacenews.com/afrl-and-northrop-grumman-test-key-hardware-for-space-based-solar-power-

experiment/

• Resources for solar power satellites
– Thompson, A. R. 1981, Radio Science, 16, 35 
– References at https://www.cv.nrao.edu/~hliszt/RFI/SolarPower-SPS/

– Optical appearance Horiuchi, H. and Ohishi, M. 2020, ApJ, 905, 3
• https://ui.adsabs.harvard.edu/abs/2020ApJ...905....3H/abstract

https://www.caltech.edu/about/news/caltech-announces-breakthrough-100-million-gift-to-fund-space-based-solar-power-project
https://spacenews.com/afrl-and-northrop-grumman-test-key-hardware-for-space-based-solar-power-experiment/
https://www.cv.nrao.edu/%7Ehliszt/RFI/SolarPower-SPS/
https://ui.adsabs.harvard.edu/abs/2020ApJ...905....3H/abstract


Radio Astronomy Working Group
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WRC-23 in the Emirates

• IUCAF
• Dark & Quiet Skies II update
• WRC-23 Agenda Items as they progress
• Lunar radio astronomy – up for grabs?
• Last shoes drop with publication of RR-2020

– Sly changes in the RR to the advantage of RAS
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WRC-23 Agenda Items
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• If there’s a theme, it’s not satellites but about 
taking terrestrial allocations aloft … remember 
that everything that is not a space station or a 
radio astronomy station is an earth 
(terrestrial) station



WRC-23 Agenda Items
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• AI 1.2 IMT at 6 425-7 025 MHz (Region 1)
– Counter-argument, consideration of 6.7 GHz methanol 

maser line out of scope owing to lack of allocation

• AI 1.2 IMT at 10 - 10.5 GHz (Region 2)
– Incompatible with EESS (active) X-band SAR at 10-10.4 

GHz, emailed Capella Space asking if they care
– EESS (passive) at 10.6 – 10.7 GHz needs spurious 

emission limits ~10+ dB below spec of -30 dBm/MHz 
(US) or ~10 dB added vertical sidelobe suppression of 
base station antenna pattern (Brasil)

– No studies yet for RAS at 10.6 – 10.7 GHz but soon



WRC-23 Agenda Items

IUCAF for CORF Washington May 2022

• AI 1.4 HIBS = IMT base stations on HAPS
– IUCAF/CRAF/SKA study and Brazil study show 

incompatibility in LOS at 2 690 – 2 700 MHz
– CRAF/SKA study at 1 610-1 613.8 MHz wrt 2nd

harmonic of HIBS operating at 694-960 MHz is 
contentious 

• AI 1.6 IMT Sub-orbital vehicles
– Operators just want to continue their present 

practice equipping SOV with terrestrial and space 
avionics and using them interchangeably
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• AI 1.8 accommodate use of fixed-satellite service 
networks by control and non-payload 
communications of unmanned aircraft
– A nightmare, dragging on since 2007 

• AI 1.10 non-safety aircraft mobile service
– Like Aeronet 70/80/90 GHz proceeding in US, but at 

15.4 – 15.7 and 22.21 – 22.5 GHz
– WRC-12 was told this could never happen if a radio-

location allocation was extended down to 15.4
– Extreme pressure on 15.35 – 15.4 GHz 5.340 band
– IUCAF study shows obvious hazards without 

simulating the entire system



WRC-23 Agenda Items
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• 1.12 new secondary allocation to EESS (active) for 
spaceborne radar sounders around 45 MHz
– OK as long as not used in the SZM

• 1.13 Upgrade SRS to primary at 14.8-15.35 GHz 
for space data relay satellites
– Curious lack of compatibility study with RAS at WP 7B
– Characteristics not published to allow RAS to study

• 1.14 Realignment of EESS (passive) just above 235 
GHz to accommodate where sensors work
– Getting pushback from US over burden on FS
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